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ABSTRACT
Objective: This study aims to investigate the relationship between respiratory function and cervical muscle strength in healthy individuals.

Material and Methods: A total of 83 individuals (64 females and 19 males, aged 20-25) participated in the study. Respiratory function was as-
sessed with a spirometer using Forced Expiratory Maneuver Test (FFT), with Functional Vital Capacity (FVC), Forced Expiratory Volume in 1 sec-
ond (FEV,), FEV;/FVC%, Peak Expiratory Flow (PEF), and Forced Expiratory Flow at 25%-75% of the Vital Capacity (FEF,5 ;5) measured and

recorded. Neck flexor, right and left lateral flexor, and extensor muscle strengths were evaluated using a hand-held dynamometer.

Results: Moderate-level correlations were observed between FVC and neck muscle strength (rg=0.630; ry=0.510; rg = 0.504; rs = 0.480), as well
as between FEV, and the strength of neck muscles (rg = 0.500; rg = 0.340; rg = 0.405; rs = 0.405). Additionally, low-level correlations were noted
between PEF and the strength of neck flexor and left lateral flexor muscles (rg = 0.251; ry = 0.257), and between FEF,5_;5, and the strength of

neck flexor, right lateral flexor, and left lateral flexor muscles (rg=0.277; r;=0.241; ry= 0.264).

Conclusion: Our findings suggest that cervical muscle strength, particularly that of the neck flexors and extensors, is moderately associated
with respiratory function in healthy young adults. This relationship indicates that optimal neck muscle performance may contribute to effi-
cient respiratory mechanics. Further research is needed to clarify the underlying mechanisms and to determine whether cervical muscle
strengthening can enhance respiratory performance.
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0z

Amag: Bu calismanin amaci saglikli bireylerde solunum fonksiyonu ile servikal kas kuvveti arasindaki iliskiyi arastirmaktir.

Gereg ve Yontem: Calismaya toplam 83 birey (64 kadin, 19 erkek; yaslari 20-25 arasi) katilmistir. Solunum fonksiyonu, bir spirometre kul-
lanilarak Zorunlu Ekspiratuvar Manevra Testi (FFT) ile degerlendirilmis; Fonksiyonel Vital Kapasite (FVC), 1. Saniyedeki Zorlu Ekspiratuvar

Hacim (FEV,), FEV;/FVC orani (%), Tepe Ekspiratuvar Akim (PEF) ve Vital Kapasitenin %25-75'inde Zorlu Ekspiratuvar Akim (FEF,5 5) Olciilerek
kaydedilmistir. Boyun fleksorleri, sag ve sol lateral fleksorler ve ekstansor kas kuvvetleri el dinamometresi kullanilarak degerlendirilmistir.

Bulgular: FVC ile boyun kas kuvveti arasinda (rg = 0.630; rg = 0.510; rg = 0.504; rg = 0.480) ve FEV; ile boyun kas kuvveti arasinda (rg = 0.500; r¢ =
0.340; rg = 0.405; rs = 0.405) orta diizeyde korelasyonlar gézlemlenmistir. Ayrica, PEF ile boyun fleksér ve sol lateral fleksér kas kuvveti arasinda
(rg =0.251; rg = 0.257) ve FEF,5 750, ile boyun fleksor, sag lateral fleksor ve sol lateral fleksor kas kuvveti arasinda (rg = 0.277; rg = 0.241; rg =
0.264) disiik diizeyde korelasyonlar tespit edilmistir.

Sonug: Bulgularimiz, saglikli geng yetiskinlerde servikal kas giictiniin, 6zellikle boyun fleksor ve ekstansor kas kuvvetinin solunum fonksiy-
onuyla orta diizeyde iliskili oldugunu gostermektedir. Bu iliski, optimal boyun kasi performansinin verimli solunum mekanigine katkida bu-
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lunabilecegini gostermektedir. Altta yatan mekanizmalari agikliga kavusturmak ve servikal kas gliclendirmenin solunum performansini artirip

artiramayacagini belirlemek icin daha fazla arastirmaya ihtiyag vardir.

Anahtar Sozciikler: Kas kuvveti, boyun kaslari, postiir, solunum fonksiyon testleri

INTRODUCTION

Normal respiratory mechanics are vital for muscu-
loskeletal health, influencing posture, spinal stability,
and overall well-being [1]. Efficient respiration depends
on coordinated muscle activity between the diaphragm,
intercostal, and accessory muscles of the neck and tho-
rax. While inspiration is primarily active through di-
aphragmatic contraction, forced breathing recruits mus-
cles such as the external intercostals, scalenes, stern-
ocleidomastoid, and serratus anterior to facilitate tho-
racic expansion [2-4]. The coordinated function and
strength of these muscles are essential for maintaining

optimal respiratory capacity.

A stable cervical and thoracic spine is important for an
effective respiratory process, allowing rib movement
and muscle function [4, 5]. Due to the rising popularity
of media devices such as smartphones and computers,
frequent users often exhibit incorrect neck posture due
to prolonged periods of slouching. This can cause mus-
cle weakness or imbalance in struggle to support the
head's weight, leading to the head shifting forward.
Forward head posture is frequently associated with vari-
ous musculoskeletal issues, as it can create significant
muscular imbalances and compromise stability be-
tween spinal segments [6]. Research suggests these
changes often correlate with alterations in thoracic
spine positioning and reduced mobility in the thoracic
region, these resulting restrictions in rib cage expansion
may potentially diminish lung capacity, which could
subsequently  impair respiratory  function  [6].
Furthermore, research has shown that based on the
close anatomical and biomechanical connections of the
cervical and thoracic regions, factors like reduced en-
durance of deep neck flexors, increased activity and fa-
tigue of superficial neck flexors, limited neck mobility,
impaired proprioception, and neuromuscular control

disorders can affect respiratory function by hindering

rib cage expansion mechanism in those with chronic
neck pain [7-11]. Therefore, inspiratory and expiratory
strength may be diminished in patients with neck pain.

Correlations have been noted between neck flexor and
extensor muscle strength and maximal voluntary venti-
lation volume, peak expiratory flow rate and vital capac-
ity in individuals with chronic neck pain [12]. In another
study conducted on patients with chronic neck pain, it
was stated that isometric neck extensor muscle strength
is an indicator of respiratory dysfunction and that neck
muscle strength is useful in determining respiratory
functions [13]. Furthermore, respiratory training has
shown promise in enhancing certain cervical muscu-
loskeletal functions and mitigating respiratory disorders
[12].

Several biomechanical and clinical studies indicate a
functional interplay between cervical posture, neck
muscle performance, and respiratory mechanics. The
cervical and upper thoracic spines operate as an inte-
grated kinematic unit, so thoracic stiffness or cervical
malalignment can alter rib cage mechanics and breath-
ing capacity [7]. Clinical investigations in people with
chronic neck pain or forward head posture have report-
ed reduced respiratory muscle performance and lower
spirometric values compared with controls, linking al-
tered cervicothoracic curvature and impaired neck mus-
cle strength to diminished respiratory function [8-11,
13]. A systematic review further supports an association
between cervical pain/dysfunction and poorer pul-
monary function, though the evidence remains hetero-
geneous and largely correlational [12]. Together, these
studies support the mechanistic chain, establishing that
forward head posture leads to cervical muscle disorga-
nization, which in turn give way to decline in respiratory
parameters, but most evidence derives from symp-
tomatic populations; studies in healthy individuals are
scarce. Therefore, the present study examines whether
a similar relationship exists in healthy young adults. We
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hypothesize that greater cervical muscle strength is as-

sociated with higher respiratory function parameters.

MATERIAL AND METHODS

Participants

This study was conducted as a cross-sectional observa-
tional study, involving 64 females and 19 males aged be-
tween 20-25 years. Initially, the study was designed with
a statistical power of 95%, a margin of error of 5%, and
an effect size of 0.30 (medium), resulting in a required
sample size of 138 participants. However, due to chal-
lenges in recruiting enough participants to meet this re-
quirement, the statistical power was adjusted to 80%.
Using the same margin of error and effect size, the recal-
culated sample size was reduced to 84 participants.
Thus, the study was conducted as an under-powered pi-
lot study. The study was performed in accordance with
the Helsinki Declaration (2013), and ethical approval
was granted by the Ethics Committee of Health Sciences
Institute at Ankara
(23.11.2023/09-434).

Yildirrm  Beyazit  University

Data Collection Process

Participants were briefed about the study, and those
who agreed to participate signed an informed consent
form. Eligible participants were healthy adults aged 18
years or older who had no pre-existing respiratory ill-
ness, musculoskeletal pain, or recent injury affecting
the neck or thoracic region. Participants were required
to be free of acute illness at the time of testing.
Individuals with known respiratory, cardiovascular, neu-
rological, or neuromuscular disorders, chronic neck or
back pain, or recent surgery or trauma involving the cer-
vical or thoracic spine were excluded from the study.
Visual inspection and functional assessment were also
conducted to rule out spinal deformities, postural asym-
metries, or mobility limitations that could influence
neck muscle strength or respiratory performance. The
respiratory function and muscle strength tests were
conducted within a single day, averaging an hour per

participant. Data for the study was collected at the
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Department of Physiotherapy and Rehabilitation of
Ankara Yildirim Beyazit University.

Evaluation of Respiratory Functions

Pulmonary functions were assessed using a Spirometer
(MIR, Wisconsin USA), in accordance with the American
Thoracic Society (ATS) guidelines [14]. The device was
calibrated before testing using a 3-liter calibration sy-
ringe following the manufacturer's recommendations to
ensure measurement accuracy within the acceptable
+3% error range. In order to ensure hygiene, each partic-
ipant was provided with a new disposable mouthpiece.
Participants were seated with their noses clamped and
then instructed to inhale deeply and then exhale quickly
and forcefully without pausing. The test concluded with
another deep inhalation. The best result from three con-
secutive attempts was selected. During the test, FVC
(forced vital capacity), FEV; (forced expiratory volume in
1 second), FEV1% (percentage of forced expiratory vol-
ume in 1 second), PEF (Peak flow rate) and FEF;5_ 750, Of

forced expiratory volume 25-75% were recorded. The
values measured with the device were compared with
the predicted values calculated individually for each
participant using the Global Lung Function Initiative
(GLI 2012) spirometry reference equations, taking into
account age, sex, height, and ethnicity of each partici-
pant [15]. To ensure acceptability of the test and to en-

sure that FEV; reflects maximum effort, the extrapolated

volume (VEXT) had to be less than 5% of FVC or 150 ml.
Results in which VEXT exceeded this limit were not ac-
cepted [14, 16].

Evaluation of Neck Muscle Strength

Cervical muscle strength was measured using a hand-
held (Model 01165A,

Instrument Company, Lafayette, USA), which demon-

dynamometer Lafayette
strates strong reliability and validity in both clinical and
healthy populations [17]. Hand-held dynamometry of
cervical muscles has shown excellent intra-rater reliabil-
ity for isometric neck strength with a handheld dy-
namometer: ICCs ranged from 0.94-0.97 (intra-session)

and 0.87-0.95 (inter-session) for multiple directions of
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neck in neutral alignment (Figure 1). To assess neck flex-
or strength, the dynamometer was placed against the
participant's forehead, and the participant was instruct-
ed to resist the applied pressure for 3 seconds without
moving the trunk. For neck extensor strength, resistance
was applied to the occiput, and for lateral flexor
strength, it was applied just above the ear while the

head remained in the neutral plane; both right and left

Figure 1. Cervical muscle strength measurement.

Statistical Analysis

The data from this study were analyzed using the SPSS
(Statistical Package for the Social Sciences) version 23.

Association of respiration and cervical strength

sides were tested separately [19]. Each measurement
was performed three times, with a 30-second rest be-
tween trials, and the and the average values (in
Kilogram) was used for statistical analysis. All measure-
ments were conducted by a single licensed physiothera-
pist with over five years of clinical experience in muscu-
loskeletal assessment.

Descriptive statistics such as mean, standard deviation,

median, minimum, and maximum were provided for

quantitative variables, while frequency (n) and relative
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frequency (%) were provided for qualitative variables.
The Kolmogorov-Smirnov test was used to determine
the normality of data distribution. Spearman (rs) corre-
lation coefficient was used to examine the relationships
between PFT measurements and neck muscle strength
tests and bootstrap confidence intervals was also calcu-
lated. The significance level was set at 0.05. When corre-
lations are statistically significant, their magnitudes are
described as weak, moderate, or strong to indicate cor-

responding effect size. For interpretation: results rang-
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ing from 0.9-1.0 indicates a very strong relationship, 0.7-
0.89 indicates a strong relationship, 0.4-0.69 indicates a
moderate relationship, and 0.2-0.39 indicates a weak re-
lationship [20].

RESULTS

Information on participants' body weight, height, respi-
ratory function test results, and neck muscle strength

measurements is shown in Table 1.

Table 1. Details of participants' age, body weight, height, respiratory function test outcomes, and neck muscle strength

measurements.

| Variables . Mean+SD
Age (years) 21.37+0.93
Weight (kg) 65.21+14.87
Height (cm) 167.08+8.74
PFT Measurements
FEV;_M 3.56+0.76
FEV,_P 3.62+0.57
FVC_M 4.17+0.87
FVC_P 4.16x0.76
FEVi9o M 84.79+9.34
FEV;o, P 84.71+0.74
PEF_M 6.1742.00
PEF_P 7.81+1.24
FEF35.7506-M 4.03+1.11
FEF 35.75%6-P 4.46+0.42
Neck Muscle Strength
Flexion 9.36+3.80
Right lateral flexion 10.37+4.46
Left lateral flexion 10.17+4.06
Extension 12.41+4.96

Range [Min-Max]

Median

21.00 5.00 [20.00 - 25.00]
63.00 77.00 [38.00 - 115.00]
166.00 45.00 [150.00 - 195.00]
3.46 3.83[1.61-5.44]
3.44 2.49[2.80 - 5.29]
3.97 4.21[2.50-6.71]
3.87 3.43[3.21-6.64]
86.60 53.30 [46.70 - 100.00]
85.10 3.20[83.10 - 86.30]
6.03 9.78[1.92-11.70]
7.31 5.64 [5.58 - 11.22]
4.06 5.70 [1.00 - 6.70]
427 1.51[4.07 - 5.58]
8.07 16.29 [5.33 -21.62]
8.50 17.47 [5.63 - 23.10]
8.73 16.56 [5.27 - 21.83]
10.97 21.04 [5.33 - 26.37]

Mean+SD: MeanztStandard Deviation, M: Measured value, P: Predicted value, Min-Max: Minimum-Maximum, kg: kilogram, cm: centimeter, PFT: pulmonary function test,
FEV: forced expiratory volume, FVC: forced vital capacity, PEF: peak expiratory flow, FEF: forced expiratory flow.

The relationships between pulmonary function test
(PFT) measurements and neck muscle strength are sum-
marized in Table 2.

A positive, significant, and moderate correlation was
found between measured FEV, and the strength of the
neck flexor, right lateral flexor, and left lateral flexor
muscles (rg = 0.500, rg = 0.405, rs= 0.405, respectively).

Additionally, a positive, significant, but low correlation
was observed between measured FEV, and the strength
of the neck extensor muscle (rg = 0.343). For predicted
FEV, a positive, significant, and moderate correlation
was identified with neck flexor, right lateral flexor, left

lateral flexor, and extensor muscle strength (rg = 0.606, rg

=0.543,r,=0.531, r, = 0.477, respectively) (Table 2).
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Table 2. Analysis of the correlations between pulmonary function test measurements and neck muscle strength.

Neck Muscle Strength

. Left lateral flexion . Extension

Flexion - Right lateral flexion

Coefficient* 0.500 0.405 0.405 0.343

FEV,_M p <0.001 <0.001 <0.001 0.001
95% C.I. [0.289; 0.663] [0.184;0.573] [0.184;0.586] [0.121;0.540]

Coefficient* 0.606 0.543 0.531 0.477

FEV,_P P <0.001 <0.001 <0.001 <0.001
95% C.I. [0.416; 0.732] [0.346; 0.683] [0.339; 0.663] [0.259; 0.643]

Coefficient* 0.630 0.510 0.504 0.480

FVC_M p <0.001 <0.001 <0.001 <0.001
95% C.I. [0.447;0.759] [0.317;0.666] [0.317;0.659] [0.247;0.647]

Coefficient* 0.621 0.565 0.560 0.505

FVC_P p <0.001 <0.001 <0.001 <0.001
95% C.I. [0.432; 0.743] [0.354; 0.705] [0.353; 0.703] [0.302; 0.663]

Coefficient* 0.251 0.180 0.257 0.169

PEF_M p 0.022 0.103 0.019 0.127
95% C.I. [0.017;0.453] [-0.075; 0.398] [0.021;0.469] [-0.063; 0.404]

Coefficient* 0.562 0.515 0.509 0.458

PEF_P p <0.001 <0.001 <0.001 <0.001
95% C.I. [0.352; 0.714] [0.315; 0.674] [0.308; 0.673] [0.243; 0.629]

Coefficient* 0.277 0.241 0.264 0.181

FEF55.7505_M P 0.011 0.028 0.016 0.102
95% C.I. [0.048;0.478] [0.010; 0.444] [0.051;0.468] [-0.056; 0.397]

Coefficient* 0.544 0.492 0.492 0.429

FEF 35 7505 P P <0.001 <0.001 <0.001 <0.001
95% C.I. [0.347;0.691] [0.277;0.643] [0.290; 0.651] [0.202;0.592]

*Spearman rank numbers correlation coefficient result (ry). C.I: Bootstrap confidence interval, M: Measured value, P: Predicted value, PFT: pulmonary function test, FEV:

forced expiratory volume, FVC: forced vital capacity, PEF: peak expiratory flow, FEF: forced expiratory flow.

A positive, significant, and moderate correlation was
also observed between measured FVC and neck flexor,
right lateral flexor, left lateral flexor, and neck extensor
muscle strength (rg = 0.630, rg = 0.510, rg = 0.504, r¢ =
0.480, respectively). Similarly, predicted FVC showed a
positive, significant, and moderate correlation with
strength of neck flexor, right lateral flexor, left lateral
flexor, and extensor muscles (rg = 0.621, rg = 0.565, rg =

0.560, rg = 0.505, respectively) (Table 2).

For measured PEF, a positive, significant, but low-level

correlation was found with the strength of the flexor (rg=
0.251) and left lateral flexor muscles (rg = 0.257). No sig-

nificant correlation was observed between measured
PEF and the strength of the right lateral flexor (P = 0.103)

or extensor muscle (P = 0.127). Predicted PEF, however,
showed a positive, significant, and moderate correlation
with neck flexor, right lateral flexor, left lateral flexor,

and extensor muscle strength (rg = 0.562, rg = 0.515, rg =

0.509, rg = 0.458, respectively) (Table 2).

Measured FEF,__ exhibited a positive, significant, but
low-level correlation with the flexor, right lateral flexor,
and left lateral flexor muscles (rg = 0.277, rg = 0.241, rg =
0.264, respectively). No significant correlation was
found between measured FEF,- and extensor muscle
strength (P = 0.102). Predicted FEF,- demonstrated a
positive, significant, and moderate correlation with flex-
or, right lateral flexor, left lateral flexor, and extensor
muscle strength (rg = 0.544, rg = 0.492, rg = 0.492, rg =
0.429, respectively) (Table 2).
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DISCUSSION

Our study, aimed at investigating the association be-
tween respiratory function and cervical muscle strength
in healthy individuals, found that an increase in the
strength of the neck flexor, extensor, right lateral flexor,
and left lateral flexor muscles is associated with higher

measured and predicted values of FEV;, FVC, PEF, and
FEF25_75-

Our findings indicate a positive, significant, and moder-

ate correlation between measured FEV; and neck flexor,
extensor, and lateral flexor muscle strength. FEV; re-

flects expiratory airflow efficiency, which depends on
the coordination and strength of the thoracic and acces-
sory respiratory muscles. The neck muscles, especially
the scalenus and sternocleidomastoids, serve as acces-
sory muscles during forced expiration [21]. Their activa-
tion during increased respiratory effort may explain the
measured correlation, as stronger neck muscles may
support better respiratory mechanics [22]. This suggests
a possible feedback mechanism whereby improved
neck muscle strength may improve respiratory perfor-
mance, particularly in populations with impaired respi-
ratory function. Similarly, a positive, significant, and
moderate correlation was observed between measured
FVC and overall neck muscle strength. FVC measures the
maximum volume of air exhaled after a full inhalation,
an effort influenced by both inspiratory and expiratory
muscle capacity. The engagement of the neck muscles
at maximum respiratory efforts further emphasizes the
interaction between respiratory function and cervical
musculature. This relationship is particularly important
for rehabilitation programs targeting respiratory en-
durance and postural stability [23].

Our findings align with emerging evidence linking pos-
tural deviations, particularly forward head posture, with
impaired respiratory function. Meta-analytic data sug-
gest that individuals with forward head posture demon-
strate reduced diaphragm excursion and lower activa-
tion of primary inspiratory muscles, accompanied by

compensatory overactivity of accessory respiratory
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muscles [24]. These adaptations are believed to alter rib
cage kinematics and thoracic expansion, resulting in de-
creased FVC and FEV, values. Although our study did not
directly assess postural parameters, the moderate asso-
ciations observed between cervical muscle strength and
respiratory indices support the hypothesis that optimal
neck muscle performance contributes to efficient respi-
ratory mechanics. These findings are consistent with
previous work emphasizing the interdependence of cer-
vical stability, posture, and respiratory efficiency in both

healthy and clinical populations.

Our results also show a positive, significant and low-lev-
el correlation between measured PEF and the strength
of the neck flexors and left lateral flexors. However, no
significant correlation was found for the right lateral
flexors and extensors. PEF represents the maximum
flow generated during forced expiration and is influ-
enced by factors such as airway caliber and expiratory
muscle strength. The observed asymmetry in correla-
tions may point toward potential lateral dominance or
differences in muscle recruitment patterns during expi-
ration, although this remains speculative. These prelim-
inary findings raise the possibility that certain neck
muscles may contribute to expiratory force; however,
their influence on peak flow appears to be less prom-
inent than that of muscles more directly involved in tho-

racic mechanics [25]. The measured FEF ;5 754, Showed a

positive, significant and low-level correlation with the
flexors and lateral flexors, but not with the extensors.

FEF,5.750, primarily assesses small airway function,

which is less dependent on muscle effort compared to
FEV; or FVC. The weaker correlations observed in this

study may indicate a limited association between neck
muscle strength and small airway dynamics. This aligns
with the notion that small airway function is more close-
ly related to factors such as airway resistance and com-
pliance rather than muscular contribution, though fur-
ther investigation is needed to clarify these relation-
ships [26]. The asymmetry observed between PEF and
lateral flexor strength, particularly between sides, may
reflect lateralized neuromuscular control influenced by

factors such as functional dominance or postural habits,
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ance and muscle strength distribution [27]. While previ-
ous studies suggest side-specific differences especially
in cervical muscle recruitment, we did not assess hand
or limb dominance, which may have influenced our

findings.

We could not find any isolated studies in healthy sub-
jects investigating the relationship between neck mus-
cle strength and respiratory function. However, in line
with our findings, a study in patients with Myasthenia
Gravis reported that FVC showed a significant correla-
tion with neck flexor muscle strength [28]. In contrast,
this correlation was not determined in another study in
patients with Guillain-Barré Syndrome [29].

Chronic neck pain has been associated with cervical
muscle strength because consistent pain leads to mus-
cle imbalance, altered chest mechanics and reduced
respiratory muscle strength [30, 31]. Several studies
comparing individuals with chronic neck pain to healthy
controls showed consistent statistically significant dif-
ferences in pulmonary function, particularly in FEV; and
FVC, while findings for FEF,5 750, FEV{/FVC, and PEF
were more variable, with these parameters often show-
ing no significant differences between groups [10, 32,
33]. While comparisons with chronic neck pain studies
offer insight, because chronic neck dysfunction may im-
pair respiration by causing overactivation and early fa-
tigue of accessory respiratory muscles such as the stern-
ocleidomastoid, scalene, and upper trapezius. This
compensatory pattern can reduce ventilatory efficiency
and overall respiratory capacity. Previous studies sug-
gest that altered neuromuscular coordination and
weakened deep cervical flexors contribute to this imbal-
ance [34]. We urge caution, as similarities observed may
reflect shared biomechanical pathways rather than
identical physiological mechanisms. Our study provides
preliminary evidence that supports these connections
in a healthy cohort, but future studies directly compar-
ing both populations under standardized conditions are

needed to clarify these relationships.

Our study has several limitations. First, it does not com-
prehensively address potential confounding factors
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such as participants' physical activity level or smoking
status, as these may affect neck muscle strength and
respiratory performance. Another limitation of this
study is the demographic homogeneity of the sample,
with females comprising the majority of participants.
This limitation may reduce the external validity of the
findings and their applicability to broader populations.
Also, the limited availability of existing data on cervical
muscle strength and respiratory function in healthy in-
dividuals presents an additional challenge, making it
difficult to draw definitive conclusions or establish foun-
dational correlations. In addition, due to the limited
sample size and unequal group distribution, only bivari-
ate correlations were performed instead of partial corre-
lation or multivariate regression analyses. However, as a
pilot study and potentially one of the first to explore this
relationship in a healthy population, our findings pro-
vide valuable preliminary insights and a basis for future
research with more diverse and representative samples.
We recommend that future studies investigate the ef-
fects of targeted neck muscle training on respiratory
outcomes to provide new insights into rehabilitation
methods. Furthermore, the asymmetry observed in PEF
correlations warrants further investigation into lateral-
ized muscle involvement and its effects on respiratory
and postural health.

CONCLUSION

Our study suggests that increased neck muscle strength
in healthy individuals is associated with improved respi-
ratory function. While this study identified moderate
correlations between cervical muscle strength and sev-
eral spirometric parameters, the magnitude of these re-
lationships should be interpreted cautiously in terms of
clinical significance. We recommend incorporating exer-
cises to maintain or enhance respiratory function into
rehabilitation programs for neck-related issues.
Similarly, exercises aimed at preserving or improving
neck muscle strength should be included in rehabilita-

tion programs for respiratory-related conditions.
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